Effects of cytochrome P450 arachidonic acid epoxygenases on the proliferation of tumor cells.
Cytochrome P450 (CYP) arachidonic acid epoxygenases promote cell proliferation and inhibit apoptosis in endothelial cells. This study was to investigate the effects of CYP epoxygenases on the proliferation of tumor cells and possible signaling pathways. The effects of recombinant adeno-associated virus (rAAV) mediated cytochrome P450 2J2 (CYP2J2), cytochrome P450 F87V (CYPF87V) and anti-CYP2J2 on proliferation of Tca-8113, A549, Ncl-H446 and HepG2 cells were measured using MTT and flow cytometry. Expressions of phosphorylated epidermal growth factor receptor (EGFR), extracellular signal-regulated kinase (ERK)1/2 and Akt before and after transfection were detected by western blot. Tca-8113 cells infected with rAAV-CYP2J2, rAAV-CYPF87V, rAAV-antiCYP2J2 and rAAV-GFP were inoculated into nude mice, to observe the effect of CYP epoxygenases on the growth of xenografts. Infection of Tca-8113, A549, Ncl-H446 and HepG2 cells with rAAV-CYP2J2 and rAAVCYPF87V significantly increased the proliferation of tumor cells by 1.7-, 1.4-, 1.6- and 2.2-fold, and 2.0-, 1.5-, 1.8- and 2.0-fold respectively, as compared with control cells. On the contrary, infection with rAAV-antiCYP2J2 inhibited the proliferation of the four tumor cell lines. Moreover, CYP epoxgenases remarkably enhanced phosphorylation of EGFR, ERK1/2 and Akt, and upregulated total PI3K by 2-, 2.3-, 2.4- and 1.9-fold in the four cell lines, while rAAV-antiCYP2J2 exerted an inhibition effect. Infection of CYP450 epoxygenase genes markedly increased the cell percentage in S/G(2)/M phases by 210% as compared to control Tca-8113 cells. rAAV-CYP2J2 and rAAV-CYPF87V promoted tumor growth of Tca-8113 cell xenografts in nude mice in comparison to the control and rAAV-antiCYP2J2 groups. CYP epoxygenases efficiently promote the proliferation of tumor cells, which may be related with the activation of EGFR, ERK1/2 and PI3K/Akt signaling pathways.